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Porty-TfrJur^s^eeond ar^d fdur.th, grade subjects wef^e' ^ 
given' a lesson consisting of 25 facts to learn and re- 
nfember. Half the group learned the facts in a context^ 
containing^ supesTor^dSltate statements (topic sentences) > 
the othe"r half with co-ordinat^^ (related) statementsT 
<iHalf of the subjects went through- «free recall se.ssions ' ^ 
before ttie retention tedt wfeile half did not., Sign'ifi- 
cant^Ly greater recall a^d recognition was founcl for *- 
second grade subjects gom^ through co-ordinat*e learnirfg * 
and free recafll retention treatments, and fourth grade 
subjects going through .superordi'nate learning and straight 
retention treatments* Free recall . sessions Vere taped . 
and analyzed. Implications for cognitive-developmental 
research- and"" instructional modes 'are discussed* • 
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J \ * and Retention of Facts for - 

~ \ Second and Fourtii Grade Children 



INTRODUCTION 



• The effects of differential instri^ctipnal modes on 
children'' s learning has long been an is§ue 'among theor- 
ists in educational psychology, Ausubel (1968) proposed • 
that meaningful learning ac'curred when potentially mean- 
ingful ideas were incorporated into pre-existing ^cognitive' 
structures and an^ored through the use of "advance organ- 
izers." Rothkbpf (1.968 ) also found that text embe^dded 
questdons-^ relevant -to the material being remembered,^ 
produced marked effects on meaningful learning and reten- 
tion. Extending these ideas, Gagne (1969) compared th^e 
relative effectiveness of providing fourth ^and fifth 
grade subjects with a superordinate context for the learn- 
ing and retenfipn Cf facts > Ind found that providing a 

*<^1 own 



"topic sentetice" 'which .organized '^<511owing sentences, was 
more effective thart a corollary con/lition in^ which co- 
ordinate sentences (other facts) were < substituted for th^ 
topic sentenc3s. In a later study', Gagne and Wiegand 
(1970) compared superordinate a-nd co-ordinate manipulators 
at both learning and retention. In contrast to the ear- 
lier study Jiowever, there was no, advantage for, the super- 
ordinate context at learning, but a superordinate context 
provided at retention did result in significantly higher 
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TdcT r<:;cogniTion> Igag ne an d ^^gind^CCoun i^<^^ or the 
Qxscrepa nt res ult s py noting tha :t. --the later study Kad 



included cmiy -fourth §rade 'sub jects , alluding [toSjevei'o^' - 
mental differences in' subject performance. 

In a replication -arid extension 'of .the Gagne and'-Wie-^ 

- gand stoidy, Cunningham, Pastore and Mizoicawa ?1974) ex- ^ 

' * . ' - ' ' ^ • • • 

> plored the effects of developmental differences, in child- * 

r-en's learning. Thi^rd and fifth grade* subjects were given 
a combination ^of superordinate (topic) and/or co-ordinate 
(no topic) presentations at both learning and/ retention p 
Recall and recognition tests revealed that the J^dpic-no > 

* * . ' - . - : — . '* ' 

topic (T-NT) confbinafion was most conducive .to bo*h re-^ 

cognition and recall, indicating that children of this 

m 

age group might lear^n more effectively if ,^ given thfe CAie 

to organize infQrmatioVi, they are aHowed'.to gehw?at^,: • 

" " ^ ' 

* and us^ -^heir^wp organizers. Alt-hough fifth grade sub-^ I 
jects did relatively better than third grade subjects 

* across 'treatments, distinct* developmental differences in 

the storage •ancl retrileval * of inform&tion^vere not found v 

a ' , 

•The present gtudy was set up to provi<ie 'a more cb^jrn- : 

• plete. understanding of the storage and. retrieval processes 

0 \ ' ^ \ ' 

of ^developmentally different youngsters. Here, second 
and fourth grade subjects vere given differential learning 
treatment s» and ^theii? performance on^recog^nit^on ,, cued 
retail €Uid free recall tasks was examined. * 
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METHOD^ 



Suhjects 



Forty-four second and fourth .grade students from 
a local elemeji^tary school served as subjects. Ages ranged 
fz^om 7.5 to 11.5 years. Groups were divided approximately 
evenly by sex, and subjects were randomly assigned to one 
of four experimental treatments, within classes. 

^ Design and Procedures 

V ' A 2 x 2 X 2 factorial design was used. Factor 
one was- learning treatment ( superordinate or co-ordinate). 



Q factor t^o, retention treatment (free recall or straight 

' retention) and factor three, grade lavel ($econd or fourth) 

divijde" ------ 



O 



Classes Vere divilded into. two groups, with one group being 



a ^ t^ken to another rofem, the other remaining in class. This 

/ procedure was counterbalanced acros^^-reatments,. ^ 

» 

' d A'f^ter an Introductory talk accompanied by slides, 

the ^subjects Here given , a 25 sentence lesson on Howler 
* . ♦ 

monk^vs,* presented one sentence at a time^ Th6 sentences 
(facts)' were presented on sliders (projected on a screen) 
and read twice to tiie subjects. The subjects followed , 
along in bo0Klets provided them, filling 'in a key word 
which was deleted from each sentence in thein booklets. 
The subjects were instructed to simply copy the missing 
word off the screen' into ^heir booklets (this copying 
procedure provide assurance that the material was ipit- 
ially learned). During the secoi\d reading of the sentence. 



' Pas tore 

the_ wondJ^J.ank'L^ was. used. .where- -appropriate. The total 



jnial_Ka0r approximajLeXy^2i) sBcoiids^ 



Superordinate and co-ordinate learning" ti:»ea"t- • 
men^ts differed in two ways. Before each set of five 
' slides^, a blank slxde appeared on the screen for 'five 
seconds. During this interval in the superordinate con- 
dition,' the experimenter said,- "This sentence tells what 
the .ii6xt few are alj. about," and a sent.fence which' pre- 
^umably organize'^ the next four sentences, followed. . In 
the co-ordinate cpndition, the experimenter said^ ".The 
next few sentences ^go together," and a sentence with a ^ 
fact parallel to t,he next*~fDxir followed. The superordin- 
ate or co-ordinate sentences appeared at positions 1,6, 
11, 16 and 21. The other 20 context sentences were iden- 
tical in both conditions. ' . ' ^ * 

Two days later the subjects were reassembled 

. • . ' ^ . • • 

for the retention sessions. Each learning group '^|ts^di- . 
vided again, one half going to -'free recall (FR) "'sessions 
before the retention test, the^eiraining half going 
straight to the retention test . Ihe subjects in the free 
recall group were taken one at a time ^to a separate rpom 
where -each subject *s respojises were taped. ' Following 

♦ c 

^that, they were assembled in a group and given the re- 
tention test. ' ' • 

There were five facts which thj^ experilonenter 

determined to assess foi? retention. These appeared two 
^ slides after the $uperordinate or co-ordin'ate sentence 



^^^^ * m eacii set/or tive> at positions 3 r 8\ 137'"X8 aTia^ ^ 



Rete ntio n was measured by means ' of a fiv e page booklet ^" 



Q each page' of which contained fo\l^ sentences with a blank. 

. ' One of the sentences on each page was a paraphrase of the 
faqt t*o be , remembered, the other three misleads. The 
subjects were to check the fact they had learned <provi- 
* ding d jneasiire of recognitio/i) and were then to complete 

;^he blank (providing a measure of "^recall) To account 

» * 
)r variance in reading ability, all retention materials 

wear»e r|:»ead aloud to the subjects by an unbiased reader/ who 

• ^"^ / ( 

had no knowledge of the learned materials. V 

•results; ^ . . . ' . 



^S^paratfe analyse's of variance were conducted on 

recognition, recall given recogn).tion with synoJiyms- al- 
«• 

lowed, and vet^ba^im recall given recogrtj.tion . ^ 
^ , Recognition resulted in a significant learning X 
grade level interaction, with second grkde subject^ per<:^ 



; » forjfnin^ better on' the co-ordinate (j\o-"^opic) learning 

; V. - treatment while fourth gpade subjects performed 'better 
1 ' i.-oji /.the supprbi?dinate (topic sentence) treatment, F (1,43) 

\' v.s H.71, £ < .05. : 

* , Recall given recognitipn with synonyms allowed re- 
' suited in a significant retention X- grade level inter- 
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L • * at!ti6n> F CI, 43) = 4.02, p < .05, with free recall ses- 



f. ■ 

Bions prior to the retention' test facilitating second 

- > • - ' 

. ,;gr*ade subject , recall and not • fafe>li$ating^ (perhaps inter- 
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fjprring with'^ fmirth grf a rf Q - g uhj- ft ht "ra c^jx. 



Verbatim recall givon recogn - ition - r es ulted in ^ 



-^3;gR Trrcan t^ m ain ef -?ee^ - for r e^onfton "t r^a^ onTi;'"v i l^h 
the straight retention test, rather than the free t^ecall 

session before retention, resulting in significantly 

'> \ 

^better verbatim recall, FU,45) = 4.27, £ < .05. 

V 

All three measures resulted in a significant main 
effect for grade' level, with fourth gt^ade subje/:^s -^er- 
forming better than second grade subjects.. 

A descriptive analysis of the free recali sessions 
resulted in a word, idea and correct idea cou'nt. A t-test 

/ r • , ^ 

of significance was* run on item combinations.' 

The word count analysis revealed th'at fourth grade 
subjects produced more words during free recall sessions.* 

* • r ^ 

Fourth graxJe subjects- m the superordinate (topic sen- 
tence) learning condition had a slightly higher word 
count than other groups. 

The idea and correct idea count revealed similar ,> 

results. 'A significant (p <^ .01) idea and correct i^a / 

^ ' f 

co;ant for fourth graded subjects, with topic (T) ^fourth | 

grade siibjects and no topic <NT) second grade subj ects //', * 

performing betfer than other learning treatment -X ^rade 

level groups . ' ' * ' 

\ 

V All three measures resulted In higher., male perf-or- 

» r 

mance, with fourth grade male word count resulting in 

1 

significantly higher totals ^than fourth grade female 
.word cbunt, t(42) = 2.08, £ < ; aS . ^" 




. / 



Cu nnlng^ m^ Pas-gore and\Hiz6kawa ( 19 7H) .interpreted 



^Tieir data to indicate that tnird ar^d titt'li .gpade yoang- 

sters might lear^n more isffectively if, given the cue to- 
# * h 

/ 

organize inf ormatioJi^^. they are allowed to dfevise and use 
their own organizers • The significant le^irning X reten- 
tiori "treatment interactions ^for this study clarify and ' . 
extend those conclusions. ' * 

\ 'Second grade subjects performed better on recogni- 
tion when the learning treatment' focused attentiofi on 

the structural elements of the ,sentences. The lead-in 

it • • ^ 

sentence ("The next few sentences go together"), and the / 
first (organizer) sentence in^ each group, provided. Cues 
that focused ^the subjects on the content, aind style of \ ^* 
following sentences* -Conversely, fourtb grade subjects 
performed better when their attention was .focused on^he 
meaning of the sentences. The ;lead-in sentence ("This* , 
sentence tells what the next f^v^ are all abbyt.") and 
the first (organizer) sentence, in "t^^s treatment, pro- 
vided semantic cues for subjects. , ' < 

Likewise, results for recall (given recognition with 
synonyms, allowed) showed second grade -stibjects performing 
better when given a free recall se^si^on. that might ha^ve 
Structurally organized thinking processes. For fourth' 
grade subjects, however, extra structure provided at ; 
retention appeared to interfere with processing. Cunning- 
h^, Pastore and Mizokawa (197U) als.o found that adding 



ERIC • . t .10 



Pa St ore * , .4 



S t ruc t ure (tppic senlenceB)^ at ' I ' etiintlun in t ^i '^ f erred 

V -J : — ^ ^^ z^ — - 



with pr.o cessing, especia lly for Older (fif t li grade) bub*- 



jecfs* . , . ' 

Information fij^om free re^ll Sessions supplemented 
4. • * , ' . • • > 

the preceding results^: s^perordmate learaiilg treatmeJVlL 

fourth grade subjects and co-ordinate learning' treatment 

second grad'e subjects p^formed better on free recall 



tasks. Additionally, the free rec^tll sessions provided 
further information on' the jjistinct processing sk'ills of 
the different groups. Tor example, second grade subjects 
tended to remember isolated facts, brought up one at a 
time. Also, second grade subjects attempted to give 
•verbatim responses. Fourth grade subjects, however, tended 
to i:»emember groups of ^ items - their statements readily ^ 
leading from one item to another. These groups of items - 
were normally organized around a theme (sucm as "all ihe 

' * , - / \ , 

thi^igs monkeys do in trees"), and appeared/ to be connected 
semantically. i Additional!/, fourth grajde subjects para- 
phrased more, readily and used synonymy more frequently 
during the fr^e recall sessions., 

• Tke se^Tdiiiference ^'n free i|e9al^^ added 
further ipformation concerni^ processing/ It 

appeared that the subject^, especially fourth gra^ sub-' 
Ejects, often remembered sex-apjpropriate /facts - i.^j^-^tJbys 
remembered acti5;4Hm*ale oriented facts ^ile girls remem-^ 
bered domesti^f emale oriented ones. The protocol^ inad- 





vertently included many m oir e acti^n*juale orien t ed 



jthaii domes Liu-ffsmdlts ur4*untHcl Otitis, di'id Jiiciy hdVB c 



" buted to the lower f^jitali 

. To summari/Ze ,/this* study- showed that' younger 

/ ren appear .to /pxv^cess information through the use* 

ceptyal, or^^trVcturaX? cues • Conve37sel.y , older 

/ ^ ^ reti appear "/o proce^ss through the use of semantflc 

^ pr^aYiizing information irito meaningful units , tyin 

' — fornjatipn/togeth^r with organ iz^t:ion§l schemes rel 

t;0 them. Older 'children use techniques that make 
- ' -\ ' • ' \ ' \ ^ 

.gtprage and retijieval processes more efficiejit. 
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These differences in child processing correla 
with the different characteristics of children in' 
developmental stages of concrete and abstmct opfer 
outlined byl Piag^t (I960)., According to^P^aget, c 
\Ti beginning concret^op^i5:i4tions (normally between 
ages of severf to eight, a^s.the second gi'ade subje 
in this- siiudy were) ar'e bodnd by epcternal phenomen 
• t^eir runderstanding of events. Perceptual cues, b 
^auditory and visual, influence their comprehension 
Children ia beginning abstract operation's* (normall 
tween the ages ollO *to 11, as the, fourth grade su 
in this study/ were), are not 'as externally ^soiind, b 
^more capabl^ of internal organizat^ion and are thpr 
able to abstract rules or principles, to use in co 
bending ^vehts.. ^ They have thei ability to understt 
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a deeper, more semantic level and can make generaliza- 
tions that enable them to process information more effect 
ively (Piaget and^ Inhelder , 3,969). 




Results from this study provide insrghts into the 



storage and retrieval processes of developmental. ly dif- 
ferent cl^ldren. Th^se results have' implications for 
both cognitive developmental research in ttiis ^ea, "and ''^ 
instructiona^l theory and practice, especially in the area 
of reading or language arts. ^ 
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